Objective: The aim of this study was to compare the early postoperative recovery effects between patients who were given sevoflurane or desflurane before having lower abdominal surgery under general anesthesia.
th minutes during the postoperative period. Pain evaluation was performed using a visual analog scale (VAS) of 1 to 10 at the same intervals.
Results: There were no significant differences between the 2 groups in terms of the duration of anesthesia and surgery, extubation time, change in axillary temperature, perioperative hemodynamic changes, airway control, or VAS scores. In Group I, the total opioid dose was significantly higher and the preoperative and postoperative Hb values were significantly lower (p<0.01). The modified Aldrete scores of Group I were significantly higher than those of Group II at 10 minutes and at later intervals (p<0.002). In Group I, the postoperative SpO 2 values were significantly higher than those seen in Group II (p<0.05 and above) at the 5 
Conclusion:
It was concluded that desflurane may be a better choice of anesthesia during lower abdominal surgery than sevoflurane for patients with the potential for respiratory complications.
INTRODUCTION
Postoperative hypoxia may develop due to the deterioration of gas exchange in the lungs (atelectasis) or worsening of the respiratory mechanism (obstructive apnea). The patient's position on the operating table, or the anesthetic drugs or muscle relaxant used may be responsible for atelectasis, while obstructive apnea may be a result of the method of anesthesia used (general or regional) or the opioid used. [3, 4] All inhalation agents used during general anesthesia cause respiratory depression by decreasing tidal volume and minute ventilation, depending on the dose used. This negative effect on the respiratory system may also persist during the postoperative period. [5] The purpose of this study was to compare the early postoperative effects of sevoflurane and desflurane in patients who underwent lower abdominal surgery under general anesthesia.
MATERIAL AND METHODS
After receiving the approval of the local ethics committee, 80 patients with an American Society of Anesthesiologists physical status classification of I or II who were aged between 18 and 75 years and were to undergo elective lower abdominal surgery were included in the study. Patients with anemia; cardiac, pulmonary, or neuromuscular disease; those who were obese (body mass index [BMI] >25 kg/m 2 ); smokers; and those who were to have thoracic or upper abdominal surgery were excluded from the study. The patients were allocated into 2 groups using a simple randomization method and premedication was not applied. Heart rate (HR) and noninvasive arterial blood pressure (BP) were measured, and peripheral oxygen saturation (SpO 2 ) was monitored in the DII derivation in the operating room. In addition, the neuromuscular junction of the adductor pollicis brevis muscle was monitored using the TOF-Watch SX (Organon International, Oss, Netherlands) in order to see that the effect of the pre-extubation muscle relaxant had completely receded and to avoid any development of postoperative hypoxia. Endotracheal intubation was performed 2 minutes after induction of anesthesia with thiopental (5-7 mg/kg IV), rocuronium (0.6 mg/kg IV), and fentanyl (1 mcg/kg IV).
To maintain anesthesia, a 50% oxygen-air mixture and 4% desflurane were used in Group I, and a 50% oxygen-air mixture and 1.3% sevoflurane were administered in Group II. When HR and BP values increased by 20% compared to baseline values, fentanyl (1 mcg/kg IV) was administered. When hemodynamic parameters decreased by 20%, the concentration of volatile gases was reduced by 0.5%.
The administration of inhalation gases was discontinued 5 minutes before surgery. Delivery of the air-oxygen mixture was maintained until the final skin suturing at the conclusion of the procedure, at which time inhalation of 100% oxygen was initiated. The muscle relaxant effect was reversed with atropine (0.05 mg/kg IV) and neostigmine (0.07 mg/kg IV). When the train-of-four measurement was ≥85%, the patients were extubated. , and 60 th minutes. Pain was assessed at the same time intervals using a 10-cm visual analogue scale (VAS). Airway control was scored as 1: calm breathing, 2: mild (snoring), 3: moderate (deep snoring, obstruction may be relieved via airway or change in position), or 4: severe (obstruction requiring intubation).
The GraphPad Prism 7 program (GraphPad Software Inc., La Jolla, CA, USA) was used to perform the statistical analysis. Student's t-test was used for comparisons of descriptive variables between the 2 groups, as well as one-way analysis of variance with a Tukey post-test (mean, SD, minimum and maximum values). Statistical significance was evaluated as *p<0.05, **p<0.01, ***p<0.001, and ****p<0.0001.
RESULTS
No significant difference between the groups was observed in the comparison of descriptive statistical data (Table 1 ; p>0.05). In Group I, the youngest participant was 20 years old, while the oldest was 60 years old. The body weight of the patients ranged between 55 and 89 kg. In Group II, the age range of the participants was 19 to 69 years and the body weight varied between 45 and 95 kg.
Furthermore, no statistically significant differences were seen between the groups in terms of the duration of anes- No statistically significant intergroup difference was found between the 1 st and 5 th minute Aldrete scores. However, the score was higher in the desflurane group compared with the sevoflurane group at 10 minutes and afterwards.
The difference between the 2 groups was statistically significant (Table 3 (Tables 5, 6 ).
DISCUSSION
Abdominal and thoracic surgery include the risk of early postoperative complications. These patients may also have respiratory insufficiency requiring endotracheal intubation and respiratory support. [6] The presence of comorbid conditions and diseases, such as smoking, advanced age, obesity, and chronic obstructive pulmonary disease, increases the risk of postoperative respiratory insufficiency. [7] Non-elderly patients with a BMI <25 kg/m 2 , who had no pulmonary disease or smoking history, and had normal biochemical values who underwent only lower abdominal surgery were included in this study of the early-term postoperative effects of desflurane and sevoflurane.
Hypoxia most often develops during the postoperative period due to atelectasis. Both general anesthesia and the administration of a muscle relaxant reduce muscle tonus and functional residual capacity, which may lead to atelectasis as a complication of endotracheal intubation, especially in the left lung. [8] The anesthetic medication used may be responsible for postoperative respiratory failure during surgery. [9] In our study, no significant difference was observed in the duration of surgery or anesthesia between the 2 groups. In the desflurane-treated group, the total opioid dose was significantly larger than that of the other group; however, the oxygen saturation values were significantly higher in the early recovery period in that group. According to a study by Duggan et al., [10] 0.9% of their patients experienced respiratory distress during the postoperative period that required intervention.
The effects of volatile anesthetics may affect respiratory function during the postoperative period. It has been established that, among these anesthetics, desflurane and sevoflurane have a low blood-gas partition coefficient that allows for early recovery from anesthesia. [11] This study also examined the effects of the blood-gas partition coefficient of these anesthetic drugs on early postoperative recovery. The postoperative SpO 2 values of our patients were similar at the 1 , and 45 th minutes, the SpO 2 values were greater in the desflurane-treated group and a statistically significant difference was observed between the groups.
Desflurane induces transient hypertension and tachycardia by stimulating the sympathetic nervous system, especially at concentrations above 5% to 6%. [12] In this study, additional opioid doses were administered based on an increase in BP and HR, and the total opioid dose was determined to be greater in the desflurane group. Postoperative airway obstruction can lead to a deterioration of the ventilation-perfusion ratio, and eventually, to hypoxia. [13] We found no difference in the postoperative airway control values between the 2 groups in this study.
Many studies have shown that recovery is faster after desflurane anesthesia when compared with sevoflurane. [14,-17] For example, Chen et al. [15] found that the postanesthesia recovery of patients who had been given desflurane was faster.
It has also been stated that desflurane has other advantages compared to sevoflurane in terms of early recovery. Recovery time from the termination of anesthesia to the opening of eyes, tracheal extubation, response to verbal commands, and orientation was shorter in the desflurane group. In our study, there was no difference between the desflurane and sevoflurane groups in terms of extubation time, time until eye opening with verbal stimuli, or compliance with verbal commands.
In another study, Song et al. [18] compared sevoflurane, desflurane, and propofol anesthesia, and found no difference between the desflurane and sevoflurane groups in terms of the time until extubation, recovery, and orientation, consistent with our study. However, delayed extubation and recovery were detected in the propofol group.
McKay et al. [19] compared the effects of desflurane and sevoflurane on the return of airway reflexes during the early postoperative period, and a quicker return was detected in the desflurane group. This has been attributed to the lower resolution of desflurane in blood and tissues. It was noted that the early return of postoperative airway reflexes is especially important in patients with a high risk of pulmonary aspiration.
White et al. [20] compared desflurane and sevoflurane in laparoscopic gynecological day-case interventions, and demonstrated that the intraoperative hemodynamic parameters were similar in both groups. Desflurane patients had a faster recovery after anesthesia, though there was no significant difference between the 2 groups in terms of discharge.
Dupont et al. [21] compared desflurane, sevoflurane, and isoflurane anesthesia in 1000 patients undergoing pulmonary surgery. Comparable arterial pressure, HR, and oxygenation values were observed with all 3 agents over the course of the period of anesthesia. Eger et al. [22] also found no significant difference in vital findings either during or after anesthesia when comparing sevoflurane and desflurane groups. Similarly, in our study, the hemodynamic parameters were comparable between groups and did not exceed 20% above baseline levels.
When we compared recovery parameters, we did not find any significant difference in the 1 st and 5 th minute modified Aldrete scores of the 2 groups. However, the scores at 10 minutes were higher in the desflurane group than in the sevoflurane group, and the difference was statistically significant. Desflurane appears to provide a faster recovery than sevoflurane.
CONCLUSION
The administration of desflurane or sevoflurane with opioid support has a similar effect in terms of perioperative hemodynamic control. We observed no significant differences in extubation time, time until eye opening, response to verbal commands, axillary temperature change, preoperative SpO 2 value, airway control, or VAS value. Desflurane did, however, provide a somewhat faster recovery. Lower levels of SpO 2 in the postoperative period in patients who received sevoflurane anesthesia suggest that the respiratory depressant effect is greater. Therefore, particularly for patients with a high risk of postoperative hypoxia, desflurane may be preferable to sevoflurane in lower abdominal surgery.
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